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Al;Ti,/Mg developed by in situ synthesis of Mg-Al-Ti system
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Abstract: The thermodynamics equilibrium phases of Mg-Al-Ti system were worked out to be Al-Ti intermetallics by
computing program of Miedema’s model. The result of Gibbs’ free-energy demonstrates that Al3Ti is predominant
product in AI-Ti system. The in-situ composite was fabricated through reactive sintering of Mg-(11%—28%)Al-
(3%—14%)Ti. The phases and microstructure of the composites were analyzed by X-ray diffraction (XRD), scanning
electron microscopy (SEM) and energy dispersive spectrometer (EDS).The fine particulates of Al;Ti with size of 2—4 um

distribute uniformly in magnesium matrix and combine closely with the matrix. Compared to magnesium alloy, the

hardness and wear resistance of the Al;Ti-reinforced Mg matrix composite are obviously enhanced.
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Table 1 Parameters of Mg, Al and Ti

Element n'? o/V V3 /em? u
Mg 1.17 3.45 5.8 0.10
Al 1.39 4.20 4.6 0.07
Ti 1.47 3.65 4.8 0.04
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Fig.1 Relationship between components and formation heat of products of three binary systems: (a) Mg-Ti system; (b) Mg-Al

system; (c) Al-Ti system
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Table2 Thermodynamic parameters of Al-Ti system!'"

Element State /UK ol AH P05/ T./K AHm/—l
a b C d (kJmol ™) (kJ-mol ")
Al 31.376 —16.390 —3.607 20.753 0 298-933 10.87
L 31.748 10.284 0 0 933-2 767
Ti Sa 22.158 7.924 0 0 0 298-1 155 4.14
S 19.828 5.941 0 0 1 155-1933 18.62
AlTi S 55.940 16.736 —7.531 0 —72.80 298-1 733
AlTi S 103.510 —8.996 0 —142.26 298-1 613
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Fig.2 AG—T plots of reactions in Al-Ti system
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Fig.3 XRD pattern of phases of Mg-28%Al-14%Ti alloy after

sintering
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Fig.4 SEM image of phases of Mg-28%Al-14%Ti alloy after

sintering
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